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[Abstract] 

PROBLEM TO BE SOLVED: To provide a gap forming method and device for a 
liquid crystal display panel having gap accuracy of a uniform finish. 
SOLUTION: A pair of glass substrates 1 opposed to each other across a panel 
20 seal 10 consisting of a UV curing resin are placed on a surface plate 2 and a 
chamber 8 is installed onto the glass substrates 1. An in-chamber 
pressurizing section 4 which is a hermetic space is formed across a chamber 
seal 9 within the chamber 8 and this in-chamber pressurizing section 4 is 
filled with high-pressure air, by which the glass substrates 1 are evenly thrust 



and the gap of the panel seal 10 is formed. The panel seal 10 is irradiated in 
this state with UV rays 6 from a UV lamp 5, by which the panel seal is cured 
and the gap of the panel seal 10 of the liquid crystal panel is uniformly 
finished. 



[Claim(s)] 

[Claim 1] A method for forming a gap of a liquid crystal display panel, 
which is characterized in that a pair of glass substrates face each other with 
a panel seal having an ultraviolet ray hardening property being sandwiched 
5 therebetween, a predetermined plate is contacted to one side of a pair of 
glass substrates, a predetermined gap is formed between a pair of glass 
substrates by pressure of air from one side, and a hardening process is 
performed by illuminating ultraviolet rays into a panel seal having said 
ultraviolet ray hardening property under the state. 

10 [Claim 2] The method for forming a gap of a liquid crystal display panel 
as set forth in the claim 1, a buffer member is arranged between the 
predetermined plate and the pair of glass substrates. 

[Claim 3] A device for forming a gap of a liquid crystal display panel, 
which is characterized in that it is composed of a predetermined plate for 
15 mounting a pair of glass substrates with a panel seal having an ultraviolet ray 
hardening property being sandwiched therebetween, a chamber having a 
pressure means using air and arranged on the pair of glass substrates, and 
an ultraviolet ray illumination means for illuminating and hardening a panel 



seal having an ultraviolet ray hardening property, wherein said pressure 
means of the chamber applies pressure to said pair of glass substrates, 
thereby a predetermined gap is formed between said pair of glass substrates, 
and a hardening process is performed by illuminating ultraviolet rays into a 
5 panel seal having said ultraviolet ray hardening property under the state. 

[Claim 4] The method for forming a gap of a liquid crystal display panel 
set forth in the claim 3, a buffer member is arranged between the 
predetermined plate and the pair of glass substrates. 



A 



[Title of the Invention] 

A METHOD AND DEVICE FOR FORMING A GAP OF AN LIQUID CRYSTAL 
DISPLAY PANEL 

[Detailed Description of the Invention] 

5 [Field of the Invention] 

The present invention is related to a method and device for forming a 
gap of an liquid crystal display panel, wherein a predetermined gap is formed 
between said pair of glass substrates, and a panel seal is hardened. 

[Description of the Prior Art] 

10 In the past, as a method for forming a gap, a gap of a seal is formed by 

applying an pressure corresponding to a pressure difference between a 
vacuum and atmosphere. Then, a pair of opposing glass substrates are put 
into a transparent envelope and vacuum-packed with a panel seal having an 
ultraviolet ray hardening property being sandwiched therebetween. 

15 Below, a conventional method for forming a gap will be explained with 

referring to FIG. 3 and FIG. 4. As is shown in FIG. 4, a pair of glass substrates 
1 faces each other with a panel seal 10 being sandwiched therebetween. As is 
shown in FIG. 3, they are put into an envelope 12 of a vacuum pack and the 



inside is made to be vacuum state. Therefore, a seal is formed on a pair of 
glass substrates by applying an pressure corresponding to a pressure 
difference between a vacuum and atmosphere. Under the state, the gap is 
mounted on the predetermined plate 2, and a panel seal having said 
5 ultraviolet ray hardening property is hardened by illuminating an ultraviolet 
ray by UV lamp 5. 

[Problem(s) to be Solved by the Invention] 

But, according to the conventional method, when forming a gap 
between a pair of glass substrates 1 by a panel seal 10, since a pressure 
10 amount required for forming a gap is calculated based upon a pressure 
difference between a vacuum and atmosphere, there was a problem that it is 
difficult to control vacuum level of a vacuum pack or fine pressure change 
under the vacuum-pack state, and to form an uniform gap. 

The object of the present invention is to provide a method and device 
15 for forming a gap of an liquid crystal display panel which can form an 
uniform gap. 

[Means for Solving the Problem] 

In order to accomplish above-mentioned objects, the present 
invention provides a method for forming a gap of an liquid crystal display 



panel, which is characterized in that a pair of glass substrates face each 
other with a panel seal having an ultraviolet ray hardening property being 
sandwiched therebetween, a predetermined plate is contacted to one side of 
a pair of glass substrates, a predetermined gap is formed between a pair of 
5 glass substrates by pressure of the air from one side, and a hardening 
process is performed by illuminating an ultraviolet ray into a panel seal 
having said ultraviolet ray hardening property under the state. 

Further, the present invention provides a device for forming a gap of 
an liquid crystal display panel, which is characterized in that it is composed 

10 of a predetermined plate for mounting a pair of glass substrates with a panel 
seal having an ultraviolet ray hardening property being sandwiched 
therebetween, a chamber having a pressure means using an air and arranged 
on the pair of glass substrates, and an ultraviolet ray illumination means for 
illuminating and hardening a panel seal having an ultraviolet ray hardening 

15 property, wherein said pressure means of the chamber pressures said pair of 
glass substrates, thereby a predetermined gap is formed between said pair of 
glass substrates, and a hardening process is performed by illuminating an 
ultraviolet ray into a panel seal having said ultraviolet ray hardening property 
under the state. 



According to a method and device for forming a gap of an liquid 
crystal display panel, an uniform pressure is applied on the glass substrate 
by pressing an upper side of a pair of glass substrates mounted on a 
predetermined plate by a pressure of a pressure means using an air, and thus 
5 a predetermined gap is formed between a pair of glass substrates. Under 
the state, an uniform gap can be formed by illuminating a panel seal with 
ultraviolet rays, and hardening. 

[Embodiment of the Invention] 

Below, the embodiment of the present invention will be explained in 
10 detail with referring to the drawings. 

(First embodiment) 

FIG. 1 is a drawing of a method for forming a gap using a gap forming 
device of a LCD panel according to the first embodiment of the present 
invention. 1 is a pair of glass substrates, 2 is a predetermined plate, 3 is an 
15 UV mask, 4 is a pressure means of a chamber, 5 is an UV lamp, 6 is an 
ultraviolet ray, 7 is a Pyrex(a registered trademark), 8 is a chamber, 9 is a 
chamber seal, and 10 is a panel seal. 

The operation of a gap forming device having above-mentioned 
structure will be explained. First of all, as is shown in FIG. 1, a pair of 



opposing glass substrates 1 are mounted on the predetermined 
predetermined plate 2 with a panel seal 10 having an ultraviolet ray hardening 
property being sandwiched therebetween, and a chamber 8 is arranged on 
the pair of opposing glass substrates 1. A pressure means 4 which is a 
5 tightly closed space is formed with a chamber seal 9 being sandwiched in the 
inner side of a chamber 8. The pair of opposing glass substrates 1 is pressed 
uniformly by filling an air into the pressure means 4 , thereby a panel seal is 
formed. Then, under the state, an uniform gap of a panel seal 10 of an liquid 
crystal panel can be formed by illuminating ultraviolet rays with an UV lamp 5, 
10 and hardening a panel seal 10 having an ultraviolet ray hardening property. 

At this time, standard brightness of the predetermined plate requires a 
precision corresponding to below 1/10, 000mm. 

(Second embodiment) 

FIG. 2 is a drawing of a method for forming a gap using a gap forming 
15 device of a LCD panel according to the first embodiment of the present 
invention. Those parts which are denoted by same reference number of the 
FIG. 1 represent same parts, and ii is a buffer member. 

The difference between the embodiment 1 and 2 is as follows. A buffer 
member 11 is arranged between a pair of opposing glass substrates 1, and 



the predetermined plate 2. In this way, an uniform gap of a panel seal 10 
can be formed without being affected by the intensity of standard brightness 
of the predetermined plate 2. 

Further, in connection with the buffer member 11, a glass(the surface 
precision : below 1/1 0,000mm, a thickness : 1 -1.5mm) is used as a material 
having a high hardness. A rubber(a thickness : 0.5-1 .0mm, a Teflon(a 
registered trademark), and a sheet(a thickness : 0.5 -1.0mm) are enumerated 
as the elastic materials. 

[Effect of the Invention] 

As described above, according to the present invention, a pair of 
glass substrates is formed such that they face each other with a panel seal 
having an ultraviolet ray hardening property being sandwiched therebetween, 
a predetermined plate is contacted to one side of a pair of glass substrates, a 
predetermined gap is formed between a pair of glass substrates by pressure 
of the air from one side, and a hardening process is performed by 
illuminating an ultraviolet ray into a panel seal having said ultraviolet ray 
hardening property under the state. Therefore, an uniform gap of LCD panel 
can be formed. 

Further, an uniform gap of LCD panel can be obtained by arranging a 



buffer member between the predetermined plate and a glass substrate, with 
eliminating the influence of a standard precision of a predetermined plate. 



[Description of Drawings] 

FIG. 1 is a drawing showing a structure of a gap forming device of a 
LCD panel according to the first embodiment of the present invention. 

FIG. 2 is a drawing showing a structure of a gap forming device of a 
LCD panel according to the second embodiment of the present invention. 

FIG. 3 is a drawing showing a structure of a gap forming device of a 
LCD panel according to the prior art. 

FIG. 4 is a drawing showing a structure of a panel seal on the glass 
substrate. 



MBtmmrt (jp) 02) & HH ^ 1^ & (a) ommm&mm 

#^2002 -341356 
(P2002 - 341356A) 
(43) &BB B ¥^14^1 1 n 27 B (2002. 1 1 . 27) 



F I 

G02F 1/1339 50 5 2H089 



(so intci. 7 mmn 

G0 2F 1/1339 5 0 5 



mm* mm w*«©*4 ol ($4i) 





4$fg2001 - 149014( P2001 - 149014) 


(71)fflS!A 


000005821 










(22)ffliSB 


¥*Sl3<p5^18B(2001.5.18) 




AEflSFPm^A^nKl006#fl6 






(72)»^# 










^jamjwr**n*iooe«i «t«b 
















Del? *q 








;*J3ftlWlfc^l , WlO06*» «T«B 














(74)ft8A 


100112128 














F*-A(£#) 2H089 NA39 NA44 NA56 NA60 QAM 



(54) unworn) mmmn*)i<D**yy&fc)jm.u*:<!>m 



(57) rp^^ suv9>y 
^-t-fctci W'7«l fcapSffcffff LT^/Pi" 



i Mr 




7/<-r u*** 

1 O JU 
2M 



!(2) 002-34 1 356 (P2002-ch-56 



ttm'yzmmzttftim. mti-n^yxmm.^>- 

* wmz^xmimmmtm 
n*)\,is-Mz$$mit mm ixmt^^h z t zn® 

[fi*Ji2] femb-m#7zmi.tcr>mzMffitt 
imxm 3 ] mmmmco^)Ws-jimA,x-tt 

m j £k--ft<?)tfyAmZMW.i'Z%.Mt, 

£Joe ixmz-tt<?)tfyzmmmzpmm\ 7 

C k fr^Skl^^^^^'-v 77®« 
[000 1] 

&-*t<Dtfyxmmmzmfe<r>*c* ? r&Mt lx^ 

[0002] 

[0003] GlT(cflE*0*> » 7W**S6(COV^T . 
03, H4tffl^TKW-&. H4T>Sl,fcJ:3lC. - 

*r^5^ss 1 li^*^-^ 1 0 fcttx/ettfos 

mEklt^k^ETJllKJ^TflnE^ft. ^-/KO** 

*?>im<r>ii. ^M2±izmmi. 

UVyy75lz£y) m«t 6 fcSHfrT * £ b x&swtm 
[0004] 



MEllB0^77 , tW*t*Hfc. K£k7cmE<7>E 

*^t= j: o x v rmmz'm^naES.ini &oiz 

IX v \h fcft . K£A 7 ? <0««-c«»tcfE^3WaB L 
£0, g£^7?om2Ml]fi# 5 HL<, 

[0005] ±f»^l%s&»7*U *3 

[0006 ] 

[ 0 0 0 7 ] ifc. ^fM^KA^^A^^r 77 

-mufyxmwLUzm^tixT-iz x & tnmm 
umm&MK Lxmit^mmmmb m 
s«^jde lt mm-mtfy xmmiizm fecr>*w 7 

[0008] JhfB^QaiKjlA^l*;!'^* 

A- 7 r^te)-tcft±(f * £ k *<T'# !> . 

[0009] 

x. mamntxtimamti. 

[0010] (m^mm 1 ) 0 1 *«H^<osBttw 

mm 1 tcfc(tl.iSt B B B ^N°^;wco^> 7 7"»^g-l&ffl 
vvfc* -v 7 TTBflfcWfe** L>t t <7)T\ 1 

2li5£$L 3JiUV vx?, 4{i^- 

*yj<-ftMJ±U. 5(iuv (^Hft) 5^7\ 6(±Sg 

9lif+yA'-y-;K 1 ot±yf*;w^- /UT'Jb 

6. 

coon] aboA a tffljs$n^ 77«^stc 



!(3) 002-34 1 356 ( P 2 0 0 2 -ch<G5 6 



U V 5 >T 5 «k D ^*hlS 6 SrBtWWi .1 i: T\ m 
kill. 

loo 1 2] zzx\ jgRwfiflsastii/i o, oo 

0 mmliTROftJlSr^fc-f « . 
[0013] (£tft<HHB2 ) 02i±, ftffl&OSttfia 

»®2 i-fc(ts« B B B ^>'N"^i/^> y 7mfcm&&m 

tooi4]Bii (Dmmmm 1 tfi& jg«2 
t xs« 1 1 mt&mtt 1 1 mmtzz t xh 

"J, jg«2tf>J:fc««ttl l*A*i*£fc 

J: 0 , 5£« 2 OMfi $ ^WffiaiHRttf 

1 0(7)df -v ■vTZ%)-M±±lih ZktfX* & . 
[00 1 5] Srfc, Mffftl 1(4. «Ka*titt1tfcl 
t)i*7X dtffifWSl/lO. OOOramflT, 
1-1 . 5mm) jWSBJBT*. WlJ&COGZ 
ttKkLXlttJ* (WS4 0J2Ui s W^O. 5-1. 0 
mm) h&M&f-yay (Siftiftiff) v-h (11*0. 
5-1 . 0) tfWatlth. 
[00 16] 



mtmtm<Drt*)Ws-)vzmkx°-n<r)ti7AWM. 

co^mizts^xmmmimco/u^-Mzm^m 
muxmit^h zbt,z£<o, ttwtw<*iw&+ 

v r$r^-Kf±±tf h Z k tfX"% h . 

[ o o 1 7 ] tt^ ftMbtijxwsLiLnmznmm 
m*z t iz x o , Ewmms0*m*%< i . «s 

[01 J *^co^ ] |6^®l(cfc(tl»fS B B B »^•^^ 
[12 ] *%BJ!^i(E^0?e!i2(cfc^tl)?S H ^ B^^•^^ 

[03 1 m*mtzmm&$i7ik'i*)W¥* 
[04] #7zmm*iw*/ui>'-i\scoffijm 

1 

2 m 

3 UV7X^ 

5 
6 

7 >MV-v9X 

8 f+yA'- 

I 0 

I I mmw 



[0i ] 



[02] 



[04] 



Br 




6**tt 

2 3£tt 



O" 5 



V-..- 8 




CD 



1 o 



T 

1 0 



!(4) 002-34 1 356 (P2002-OS656 



[03] 




